ABSTRACT
INTRODUCTION
Adult trees of a given species distribute sparsely in tropical rain forests, reflecting high tree species diversity, and dispersal and survival of tree juveniles are important processes in biodiversity conservation (Trakhtenbrot et al. ) . Various studies on seed dispersal have been In this study, we investigated whether dispersal limitation could be detected in common tree species, and evaluated effects of neighboring conspecific plants and topography on the survival of juveniles of these species.
METHODS

Study site
This study was carried out at a . ha permanent plot, The average value for each subplot was used for analysis.
Studied species
We chose seven tree species having many saplings.
Saplings of these species are common and dominant on the forest floor. These include emergent tree species (Swintonia schwenkii T & B), canopy tree species (Calophyllum soulattri Burm, Hopea dryobalanoides Miq.), and sub−canopy tree species (Cleistanthus glandulosus Jabl., Mastixia trichotoma Bl., Grewia florida Miq. and
Gonystylus forbesii Gilg). The characteristics of the selected seven tree species are shown in Table . Field sur vey for juveniles and trees
The position of target tree species (DBH > cm) was mapped in , and diameter measurement data from and were used for analysis. The saplings ( − cm in height) and young trees ( − cm in height)
of the seven species were marked in September , and re−examined in September and September
. Positions and plant height were measured in these surveys.
Dispersal kernel
The dispersal kernel is a mathematical function that represents the expected density of juveniles from one mother tree. with the distance from a mother tree. Since we could not obtain the minimum tree size for reproduction, the number of saplings produced by a mother tree was assumed to be proportional to the basal area of each mother tree. The dispersal kernel we employed is thus :
where D j is the density of saplings (m − ) in the j−th subplot, B i is the basal area (m ) of the i−th mother tree,
x ij is the distance from the i−th mother tree to the center of j−th subplot, and n is the number of mother trees considered. Regression coef ficient a represents the sapling density just under the mother tree of m in basal area. Regression coefficient r is always negative, and a large absolute value of r represents a steep decline of sapling density in relation to the distance from the mother tree. Since we considered all sizes of trees as potential mother trees, much effort would have been required to obtain the distribution of all mother trees outside of the plot. We however considered mother trees only in the plot as target tree species are abundant in the plot, and the plot located on the ridge top is somewhat of an island of 
Analysis of sur vivorship
Survivorships from to of seven species were analyzed. Slope inclination, laplacian, and logaritmic specific catchment area were considered as topographic environments, and juvenile density of the same species in subplots in , the total basal area (BA) of the same species in subplots in , and the total BA of all species in subplots in were considered as biological environments. Logistic regression with a stepwise variable selection procedure (SPSS . J) was used to detect significant environmental factors on sur vival.
Survival (value= ) or death (value= ) of juveniles in
was assumed as a dependent variable, and topographical and biological environmental variables as independent variables.
RESULTS
Juvenile and adult tree distribution of seven tree species is shown in 
Dispersal kernel
Dispersal kernels were significant for three species having large number of juveniles such as Calophyllum soulattri, Gonystylus forbesii and Mastixia trichotoma ( Mastixia trichotoma were lower than expected in some subplots having high expected sapling density ( Fig. ) .
No significant correlation was found (P > . ) between residuals (actual sapling number in subplot − predicted number) and environmental factors (slope, laplacian, and log catchment area), except for slightly more juveniles than expected in subplots of large catchment area in Mastixia trichotoma (P < . ).
Sur vivorship
The survivorship rate of saplings ( − cm in height) over nine years ( − ) was high in Swintonia schwenkii, Gonystylus forbesii and Mastixia trichotoma ( . %, . % and . % respectively) (Table ) . Grewia florida and Hopea dryobalanoides had low sur vivorship rates ( . % and . %, respectively). The survivorship rates of young trees ( − cm in height) over nine years were generally higher than those of saplings except for Swintonia schwenkii (Table ) . Sur vivorship rates were high in Hopea dryobalanoides and Gonystylus forbesii ( . % and . % respectively). Grewia florida had a low survivorship rate of . %.
In saplings, conspecific plants caused negative effects in four species, whereas topography showed less importance than conspecific plants (Table ) . The high density of conspecific saplings reduced the survival rate in Calophyllum soulattri and Hopea dryobalanoides, and large conspecific basal areas reduced the survival rate in
Cleistanthus glandulosus and Swintonia schwenkii ( Fig.   ) . Topography was significant in Mastixia trichotoma, saplings < 100 cm; young trees 101−1000 cm; >1001 cm in high and DBH < 9 cm; tree (DBH > 9 cm) Seed dispersal kernel could not be detected in about half of the studied species. We used saplings of − cm Mukhtar, E., Suzuki, E., Kohyama, T. & Rahman, M.
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